This study presumes the existence of causal framework interlinking different predictor variables with the response variables. That is why it determines the risk and concerned factors, which affect blood sugar level of the diabetic patients either directly or indirectly or through making implied effect by the optional factors. Data have been collected from two diabetic diagnostic centers in Rajshahi City. The result implies that blood glucose level of both tablet and insulin users have positive and significant relation to systolic pressure, diastolic pressure and calorie intake. For both tablet and insulin users, body mass index (BMI) affects blood sugar most prominently through walking distance covered by the patients. The index, for instance, is found to be 69.74% and 58.82% for the tablet and insulin users, respectively. Thus controlling BMI through taking regulatory calorie intake, controlling blood pressure (both systolic and diastolic pressure) a patient could find himself or herself in the safe zone.
Introduction
Glucose is a main source of energy for the cells that make up our muscles and other tissues. Blood sugar tests measure how well our body processes sugar (glucose). A normal fasting blood sugar result is lower than 100 milligrams of glucose per deciliter of blood (mg/dL) [1] . Hyperglycemia, or high blood glucose levels, is the hallmark of diabetic and it is linked to the development of long-term diabetic complications. Healthy people without diabetic typically have blood glucose levels of 65-110 mg/dl and 120-140 mg/dl one to two hours after eating [2, 3] . Although infectious diseases still constitute the leading cause of mortality and morbidity in developing countries, WHO predicts that non-communicable
Analytical Methodology
The techniques employed in this study to examine the effects of various direct, indirect and concerned factors on blood sugar level of the patients who were taking tablet or insulin to control their blood sugar level using multivariate analysis named path analysis. X i (for tablet users) or Y i (for insulin users) be the ith variable (i = 1, 2, 3, . . 11) and the dependent variable (X 11 or Y 11 ) is blood sugar level of the diabetic patients. The following Table 1 represents the variables and their measurement used in the path analysis. Daily tablet or insulin intake by the patients (in mg and cc).
X 11 = Blood Sugar Level Blood sugar level measured after two hours of breakfast (ABF) of the patients (in mg/dl).
According to the causal ordering of variables, the selected set of variables may be divided into three groups that are given in Table 2 : In this study one of the main tasks in path diagram (Figs. 1 and 2) represent the hypothetical causal model relationship between blood sugar level and some of its determinants of the tablet and insulin user diabetic patients.
This model is recursive path model in which each variable assumed to be dependent upon all prior causal variables [13] . The system of equation for model can be written as: where, p ij (or q ij ) are the path coefficients and e ix (e iy ) are the random disturbance terms. All the random disturbance terms are mutually independent and the independent of their corresponding explanatory variables. The residual of the path coefficients can also be estimated with case from the regression equation as square root of (1-R 2 ), where, R 2 (unadjusted) is the multiple correlation coefficients (square) of the regression equations. From the path analysis the direct effects, joint effects, implied effects and total effects of each selected explanatory variables on blood sugar level are obtained separatyely for the patients who are used to take tablet for controlling their blood sugar and for the patients who are used to take insulin for controlling their blood sugar level.
Results and Discussion
Tables 3 and 4 present the zero order correlation coefficients among the selected variablers. For the tablet users, Tables 5 and 6 respectively represent the total absolute effect and percentage of the total absolute effect on blood sugar through endogenous variables. Similarly, For the insulin users, the total absolute effect and their corresponding percentage through endogenous variables are prsented in Tables 7 and 8 , respectively. 5 ) and calorie intake (X 7 or Y 7 ), which in turn influence BMI (X 8 or Y 8 ), and it was found that diabetic is associated with age, BMI, blood pressure, triglyceride, HDL, education level, exercise, and a family history of diabetic [14] . But the variables, total number of children (X 1 or Y 1 ) with duration of education (X 4 orY 4 ) and duration of education (X 4 or Y 4 ) with age (X 6 or Y 6 ) have significant negative relationships exist between them.
We have tried to obtain the direct, indirect and implied effects and various path coefficients of each of the explanatory variables from path analysis. In case of insulin users diabetic patients, out of 36, 15 hypothesized paths are statistically significant, again, out of 5, 3 endogenous variables named calorie intake (Y 7 ), walking distance (Y 9 ) and per day insulin intake (Y 10 ) have significant direct effect on blood sugar level (X 11 ) (Fig. 2) . This result is supported by other workers as they found that calorie intake, walking distance and per day insulin intake as significant risk factors of diabetic [15] . In case tablet users' diabetic patients, out of 36, 14 hypothesized paths are statistically significant. Whereas, out of 5, 4 endogenous variables as age (X 6 ), calorie intake (X 7 ), BMI (X 8 ) and walking distance (X 9 ) have significant direct effect on blood sugar level (X 11 ) (Fig. 1) . From Fig. 1, it shows that the indirect significant effects on blood sugar level (X 11 ) are total number of children (X 1 ) through calorie intake (X 7 ); duration of suffering from diabetic (X 2 ) through age (X 6 ) as well as calorie intake (X 7 ); systolic pressure (X 3 ) through age (X 6 ); duration of education (X 4 ) through age (X 6 ), BMI (X 8 ) as well as walking distance (X 9 ). From Fig. 2 We observe that in case of tablet users, total effect of the total number of children (X 1 ) on blood sugar level (X 11 ) is 0.667 (Table 5 ) in the same direction of which about 68.24% are transmitted through age (X 6 ) in same direction and about 6.06% are transmitted through its implied effect in opposite direction then about 11.46%, 1.84%, 7.11% and 5.27% in same direction acts through calorie intake (X 7 ), BMI (X 8 ), walking habit of the patients (X 9 ) and tablet intake (X 10 ) respectively (Table 6 ). Total effect of duration of suffering from diabetic (X 2 ) on blood sugar level (X 11 ) is 0.128 in the same direction (Table 5 ) of which about 41.66%, 7.14% and 5.27% are transmitted through age of respondents (X 6 ), BMI of the respondents (X 8 ), and per day tablet intake (X 10 ) in the same direction and about 4.16% is transmitted through it's implied effect in the same direction (Table 6) .
Then, 20.23% and 16.07% are transmitted in opposite direction through calorie intake (X 7 ), and tablet intake (X 10 ) respectively (Table 6 ). Total effect of systolic pressure (X 3 ) on blood sugar level (X 11 ) is 0.278 (Table 5 ) in the same direction of which about 3.35% is transmitted through tablet intake (X 10 ) in opposite direction and about 59.39% is transmitted through it's implied effect in same direction then 10.06%, 10.73%, 1.34% and 15.10% are transmitted in same direction through age (X 6 ), calorie intake (X 7 ), BMI (X 8 ), walking habit (X 9 ), respectively ( Table 6 ). Total effect of educational qualification of the respondents (X 4 ) on blood sugar level is 0.278 (Table 5) in the same direction and of which 29.79%, 14.38%, 17.12%, 31.36% and 5.13% have been transmitted through age of the respondents (X 6 ), calorie intake (X 7 ), BMI (X 8 ), walking habit (X 9 ) and through tablet intake (X 10 ) respectively in the same direction and only 2.39% has been transmitted through its implied effect in opposite direction (Table 6 ). The exogenous variable diastolic pressure (X 5 ) have the total effect 0.322 (Table 5 ) on blood glucose level (X 11 ) in the same direction of which only 5.52%, 5.26%, 5.26% and 4.47% are transmitted through age of the respondents, (X 6 ), calorie intake (X 7 ), BMI (X 8 ) and walking habit (X 9 ) in the same direction and a large percentage of 71.63% is transmitted through its implied effect in the same direction respectively, then 7.64% is transmitted through per day insulin intake (X 10 ) by the patients in the opposite direction. (Table 6 ).
Among the patients who are used to and are prescribed to take insulin for controlling their blood sugar level, it is observed from Table 7 that total effect of total number of children (Y 1 ) on blood glucose level (Y 11 ) is 0.739 (Table 7) in same direction of which 70.09%, 9.65%, 9.13%, 7.20%, 1.93%, have been transmitted in same direction through age of the respondents (Y 6 ), calorie intake (Y 7 ), BMI of the respondents (Y 8 ), walking habit of the respondents (Y 9 ) and amount of per day insulin intake (Y 10 ) in the same direction respectively. A few percent (3.6%) has been transmitted through its implied effects in the same direction (Table 8 ). The total effect of duration of suffering from diabetic (Y 2 ) to blood sugar level (Y 11 ) is 0.078 (Table 7) in the same direction while, of 0.078, 48.95%, 8.39% and only 0.69% have been transmitted in same direction through age of the respondents (Y 6 ), BMI of the respondents (Y 8 ) and walking distance (Y 9 ) respectively, and 5.59 % has been transmitted through its implied effect in the same direction, and 23.77% and 12.58% have been transmitted in opposite direction through calorie intake (Y 7 ), per day insulin intake (Y 10 ) respectively (Table 8) .
The total effect of the systolic pressure (Y 3 ) on the blood glucose level is 0.328 (Table  7) in same direction. Of the total effect of 0.328, 9.14%, 9.75%, 1.21%, 13.71% and 15.24% are transmitted in the opposite direction through age (Y 6 ), calorie intake (Y 7 ), BMI (Y 8 ), walking distance (Y 9 ) and insulin intake (Y 10 ) respectively in the same direction, and 50.91% is transmitted through its implied effect towards same direction (Table 8 ). The total effect of educational qualification (Y 4 ) on blood sugar level (Y 11 ) is 0.286 (Table 7) of which 29%, 14%, 16.66%, 30.33% and 7.66% have been transmitted in same direction through age of the respondents (Y 6 ), calorie intake, BMI of the respondents (Y 8 ), walking distance (Y 9 ) and per day insulin intake (Y 10 ) respectively, only 2.33% is transmitted through its implied effect in the opposite direction (Table 8 ). The total effect of diastolic pressure (Y 5 ) on blood sugar level (Y 11 ) is 0.395 (Table 7) of which only 5.31%, 5.06%, 4.30% and 13.16% have been transmitted through age of the respondents (Y 6 ), calorie intake (Y 7 ), BMI of the respondents (Y 8 ) and daily insulin intake (Y 10 ) in same direction and at the same time 67.08%% has been transmitted through its implied effect towards the same direction (Table 8 ).
Conclusion
From this study, it has been revealed that for the tablet users, systolic pressure, diastolic pressure, calorie intake and body mass index have direct positive and significant effect on blood glucose level. For the insulin users, systolic pressure, diastolic pressure, calorie intake and per day insulin intake have direct positive significant effect on blood sugar level. For both insulin and tablet users, systolic and diastolic pressures have a higher indirect effect on blood sugar level through their respective implied effect in the same direction. The finding shows that both systolic and diastolic blood pressure have a great hold on the diabetic patients' blood sugar level. Walking habit has a good contribution in the case of controlling blood glucose level for both types of the patient but for the tablet users this contribution is more effective in controlling the blood glucose level. Therefore, walking habit should be a noteworthy regulatory work for the diabetic patients. We may conclude that with the habit of taking more accurate and regulatory calorie intake, having the habit of walking and controlling blood pressure, in a word through giving up sedentary life style and maintaining a disciplined and regulatory life, a diabetic patient could maintain a safe and normal life.
